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SEVERE LOCAL STORMS, MARCH 1942 

1The table herewlth contains such data es has been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear In the Unlted 
States Meteorological Yearbook] 

Time Place 
Width 

of path, 
yards 

Oreat Valley and Mountain 
Counties, Va. 

....................... 

Buffalo N. Y ............... 
Richmdnd, Va., and vicinity 

Camden, 9. C ............... 
El Rena, Okla., and vicinity 

Brltton. 0th _________.____ _ _  
S20-8:YJ p.m. 

846k20p.m- 

.............. 

540-7:20 p.m. 

6 p . m  ....... 

9:30 p. m.... 

10 p. m ____._ 
....................... 

....................... 

Canadlan and Kingasher 
Counties, Okla. 

. - - - - - - - -. 
10 

300-1,760 

. - - - - - - - -. 

400 

167 

17 

Sylvania. hitchfield. Ste- 
phensburgh and Bards- 
town Ky. knd vicinities. 

Bhelbyhlle,Mays,and Lewis- 
vllle. Ind. 

Qashen and Plymouth, Ind.. 

West Union Ind. vicinity of 
Champaign 'Vernhllion Ful- 

ton, Kno;, Marshall: and 
Logan Counties, Ill. 

Leflore Carroll Oranada 
Yalobusha. Chhoun, La! 
layette, Pontotoc, Union, 
Lee, Prentis, Marshal!, and 
Benton, Counties, MISS. 

New York State, western 
counties. 

Norway, 6. C., vicinity of 

Tornado .......... 

.-..do.. ........... 

Brookings Moody hlinne- 
haha. aAd Lincoin Coun- 
ties, 6. Dak. 

south Dakota, eastern half.-. 

damage to greenhouses and other property principally windows and 
roofs of dwellmgs. Little or no crop loss; path 12 miles long. 

Storm struck in the western portion of Okarche, in the extreme northern 
portion of Canadian County at  11:lO p. m., and moved in a northeasterly 
direction for about 12 miles finally disappearing a few miles east of King- 
fisher. Property damaged, 1 person Injured, and chickens and farm 
animals killed. 

Property damaged. 

1 Miles instead of yards. 

6:30 p. m.-.. 

2:39 p. m.- 
523  a. m. 

- - 

Date 

440 

80 

2 4  

< 
11 

11 

It 

It 

1R 

16 

16 

18 
10 

16 

16-17 

17 

18-20 

25-21 

- 

Date 

__ 
7:30 

a. m. 

75th 
mer. 
time 

- 

l- 

Date 
. . . . . . . .  

Air mass Local 
mean 

A. Y. P. Y. time 

75th 
mer. 
time S O I N  

_- 

p. m. 
11:30a. m--.l 880 

1.04 1.13 

.94 1.05 
..... 1.05 
.96 1.05 

1.01 1.09 

.62 .83 

1.24 1.38 ...... 1.41 1.27 1.16 1.09 3.45 
............................. 1.38 1.22 1.12 1.01 4.57 

......................................... 4.75 
1.20 1.36 .............................. 3.63 
1. 16 1.31 .............................. 4.75 

............................ 1.29 1.14 1.03 .94  4.17 
1.20 1.38 ..____ 1.27 1.14 1.03 .92  3.63 

............................. 1.25 1.06 .92 .84 6.15 
.97 1.16 .............................. 7.04 

Mar. 2 ....... 
him. 4 ....... 
Mar. 5 ....... 
Mar. 8 ....... 
Mar. 9 ....... 
Mar. 11 _ _ _ _ _ _  
Mar. 21 _ _ _ _ _ _  
Mar. 22 _ _ _ _ _ _  
Mar. 23 _ _ _ _ _ _  

I 

2.62 
4.57 
3.51 
3.45 
3.30 
3.00 
3.45 
3.63 
3.57 

- - 
LOSS 

life 

2 

or 

- 

.... 

.___ 

.___ 

._.. 

.__. 

0 

24 

0 

2 

0 
20 

65 

0 

- 

M N . ~ . .  ..... 
Mar.9 ....... 
Mar. 10 ...... 
Mar. 12 ...... 
Mar.19.. .... 
Mar.23 ...... 
M a r . 3 1 _ _ _ _ _ _  

Means ............... 
Departures 

Value of 
property 
destroyed 

e. 5.0 4.0 3.0 2.0 9 . 0  2.0 3.0 4.0 5.0 e. 

mm. eal. cal.  eal.  cal. eal. eal. eal. eal. cal. mm. 
2.87 ...... 0.96 1.06 1.26 1.60 1.33 .................. 2.87 
2.36 ................. 1.35 1.50 ........................ 3.00 
2.74 ...... .9S 1.10 1.24 .............................. 2.74 
3.15 ...... 1.02 1.14 1.25 1.41 ........................ 3.16 
3.63 0.87 .96  1.11 1.38 1.55 ........................ 4.37 
3.00 .............................. 1.24 .................. 3.00 
3.99 ............ .54 . 74  1.28 ........................ 3.63 

(.a) .98 .99 1.19 1.48 (1.28) ........................ 
.......... -.01 -.02 --.I5 - .I1 -.os -.02 ........................ 

-- --- - _- - - - __ __ __ __ 

$80,000 

50, on0 
1, 000 

3,500 

moo, OOO 
3,000 

30,300 

31?,000 

300, OOO 

400, OOO 

1,000 
859,000 

. - - - - - - - - -. 

1,000,000 

25,000 

50,000 

100.000 

Character of storm Remarks 

Blizzard .____ -. - Snow depths ranged from 6 to 30 inches. Traffic disrupted for several days 
throughout most of the mountain counties. Schools closed in  many 
places and at  Meadmows of Dan children were marooned in schools for 2 
days. Cost of clearing highwars approvimatelv $gO.ooO. 

Wind ............. 
High winds _ _ _ _ _  '-- 
Thunderstorm and 

Hnil..___ -. - - - - -. - - 
..... do ............. 

hail. 

. .  
Propertydamaged. - -  
Signboards wrecked; trees uprooted or broken; telegraph and electric linea 
damaeed: 2 Dersons iniured. 

Roofs dnd communicathn lines damaged; many trees uprooted. path 2!.$ 

Much propertr damaged. Gardens and crops not far enough advanced to 
miles long. Damage froui hril. 31,OOO given in the estimate e b b .  

.... do ............. 

.... do.. ........... 

_._.do.. ........... 
..-.do ............. 

--..do .____ .-. - _ _  _ _  

Heavy rains _ _ _ _ _ _ _  
Tornado. - - - - - - - - 
Clinging, wet snow- 

Most of the damage occurred at  Shelbyville, where 7 persons were Injured. 
Some damage at  Mays and Lewisvilie. 

Most of the damage at  Ooshen where 32 persons were injured and 87 h o w  
damaged. Some damoge at  Plymouth. 

Path from southwest to northeast; no details. 
115 residences and 86 barns destroyed; many others damaged with more tha 

1?0 persons injured. About 85 percent of all losses occurred to town 
property at Alvin in Vermillion County and Lacon in Marshall County. 

Property damage o'ot estimated. Power 'and electrii linea crippled; some 
livestock killed. Greatest loss to residence, farm, buildings, and equip- 
ment. 500 persons were Injured. 

Many streams overflowed inundatlng roads bridges and farms. In 
Chautauqua County, m&y cattle drowned 'and schdols and manufac- 
turing plants were forced to close. In Mayvllle a train was derailed. 

There were 13 homes, 1 school and a number of outbuildings demolished. 
7 persons injured by falling debris. 

Especially serere in Minnehaha County. Damage to communication llnes 
and trees. 

High wind and Communication lines dlsru ted, trafec halted and highways blocked, and 
wet snow. I schools closed for several 88,s: 

SOLAR RADIATION AND SUNSPOT DATA FOR MARCH 1942 
(Solar Radiation Investlgations Section, I. F. HAND In charge] 

SOLAR RADIATION OBSERVATIONS TABLE l.--SoZar radiation intensities during March 1942-Continued 

Explanations of the tables, and references to descrip- 
tions of instruments, stations and methods of observation, 

[Oramcalorles per minute per square centimeter of normal surface] 

LINCOLN, NEBR. 
and to summaries of data, are given in the January 1942 
REVIEW, p. 20. I 

TABLE l.--Solar radiation intensities during March 194a 
[Qram-calories per minute per square centimeter of normal surface] 

MADISON, WIS. B 

I Sun's zenith distance I 
1 2::. 178.7' 175.7' I70.7" I60.0" I 0.0" I 60.0° 170.7' 175.7' 178.7' I i::, 

I mm. 

Means ............... 
Departure%-. - - - -. -. I 

Sun's zenith distance 
-- 
78.7" 175.7' 170.7" 160.0' 1 0.0' 160.0° 170.7' 175.7' 

Air mass Local 

A. Y. P. M. time 

_________- 

.SI 1.03 1.15 1.32 _ _ _ _ _ _  1.32 1.17 1.05 96 _ _ _ _ _ _  
k.06 +.09 +.OS +.Or . _ _ _ _ _ + . 0 4  + 08 + 11 +.I4 _ _ _ _ _ _  I I I I I I . I . l . 1  
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time 

e. -~ 

ranm l.-solar radiation intensities during March 1942-Continued 
[Gram-calories per minute per square centlmeter of normal surface] 

BLUE FILL. MASS.-Continued 

I Bun's zenith distance 

5.0 

TABLE 1.-Solar radiation intensities during March 1949-Continued 
[Gram-calories per minute per square cenrimeter of normal surface] 

ALBUQUERQUE. N. MEX. 

Mar. 1 ....... 
Mar. 2 ....... 
Mar. 4 ....... 
Mar. 5 ....... 
Mar. 8 ....... 
M3r. 9 ....... 
hfar. 10 ..---. 
Mar. 13 ...... 
Mar. 14 ...... 
Mar. 15 _ _ _ _ _ _  
Mar. 17 .____. 
Mar. 18 .____. 
Mar. 19 .___.. 
Mar. 20 ....... 
Mar. 21 _.____ 
Mar. 22 _.____ 
Mar. 28.-.-.. 
Mar. 27 ___.._ 
Mar. 3 __.._. 
Mar. 29 ___.__ 

- - 
- 
1:30 
p. m. 

Local 
mean 
solar 
time 

-- 

- 
0. 

mm. 
3.15 
2.74 
4.37 
1.96 
1.98 
2.74 
3.00 
3.63 
3.30 
4.37 
2.74 
2.36 
2.74 
2.49 
2.06 

3.00 
2.06 
1.52 
1.70 

1.52 

Bun's zenith distance 

cal. 
...... 
1.06 

1.01 
_._.__ 
..___. 
1.00 
1.02 
1.02 

1.01 
1.04 
1.00 
.99 

1.02 

1.00 
1.05 
1.01 
1.04 

.- - - - - 

...... 

1.00 

1 2::. 1 78.7O I 75.7O 1 70.7O 1 60.0° I 0.0' 160.0' I 70.7" I 75.7' I i8.7' 1 1:30 
p. m. _- Date - 

. 

. 

2':. 1 78.7' 175.7O 170.7' 1 60.0° 1 O.Oo I60.0" 170.7' 175.7' 

eal. eal. 
.___.. 1.34 
1.31 1.45 

1.25 1.39 
....... 1.40 
.____. 1.41 
1.22 1.40 
..... 1.42 
1.25 1.41 
1.24 ._.__ 

1.25 ___.. 
1.24 1.39 
1.19 .___. 

1.28 1.40 
1.24 1.39 
1.26 1.42 
1.23 1.40 
1.28 1.39 

............ 

........... 

1.28 1.41 

78.7' 

eal. 
1.57 
1.58 
1.62 
1.59 
1.65 

Date 

eal. 
1.39 
1.44 
1.42 
1.39 
1.42 

cal. 
1.14 
1.20 
1.19 

1.14 
1.10 

eal. 
1.05 
1.09 
1.02 

1.03 
i.on 

Mar.20 _ _ _ _ _ _  
hiar. 24 _ _ _ _ _ _  
Mar. 25 ___.._ 
Mar.27 __..__ 
Mar. 28 _ _ _ _ _ _  
Mar.31_____ ~ 

mm. 
2.3 
2.9 
2.9 
3.3 
3.0 
3.8 

eal. 
.88 
.75 
.82 

__.___ 
._____ 

cal. eal. eal. eal. cal. eal. eal. cal. 
1.00 1.12 1.25 1.33 1.20 1.06 .92 .82 

.............................. 1.16 1.02 .87 .78 

.85 .96 1.12 .............................. 

.95 1.06 1.21 ............................... 
1.01 ___.._ ._____ ____._ 1.35 _ _ _ _ _ _  ._.___ _ _ _ _ _ _  _ _ _ _ _ _  .98 1.18 __..__ _ _ _ _ _ _  .___.. _ _ _ _ _ _  _ _ _ _ _ _  

M a r . l _ _ _ _ _ _ _  2.8 
Mar.4 ........ 4.0 
Mar.7 ....... 2.1 .91 .98 1.09 
Mar. 8 ___.__. 5.0 .74 .83 _ _ _ _ _ _  
Mar.11.._.__ 2.5 .@E 1.00 1.13 
Mar. 12 ...... 6.1 ................................... 
Mar.13 _ _ _ _ _ _  2.9 .92 .98 1.11 

................................................ 0.84 2.8 

.................................... 1.09 .95 .87 3.3 
1 2 3  .................. .73 .61 3.0 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  __.___ .87 .78 6.8 
1.31 _ _ _ _ _ _  1.22 _____. .73 .56 2.2 

.98 ...... .76 5.0 
1.29 1.38 1.24 1.08 _ _ _ _ _ _  .81 2.0 

TABLE 2.-Daily totals and weekly means of 
[Ora 

solar radiation (dirt * - - 

Mar. 2. _ _ _ _ _ - _  ~ ------. -. 
Mar. 3.. ................ 
Mar. 4. ................. 

h.Iean ................. 

Mar. 5 .................. 
Mar. 6 .................. 
Mar. i .................. 
Mar. S........ .......... 
Mar. 9 .................. 
Mar. 10 ................. 
Mar. 11 ................. 

Mean. _ _ _ _  - _ _ _  _ _  - - - _ _  - 
Mar. 12 ................. 
hfar. 13 ................. 
Mar. 14 ................. 
~ a r .  15 ................. 

Air mass 75th 1 
mer. 

Air mass 

A.M. I P. M.  time I A. M.  P. M. 

e. 4.0 1 3.0 1 2.0 1 *1.0 I 2.0 
----- _.-- 3.0 I 4'0 I 5'0 

mm. 
2.3 
2.9 
2.8 
3.5 
3.2 
4.4 

mm. 
3.63 
2.87 
2.87 
2.26 
2.49 
2.87 

3.30 
2.62 
3. 00 

3.15 
3.30 
2.06 
188 
2.36 
2.36 
2.26 
1.96 
2.06 

2. 87 

2.87 

cal. 

1.17 

1.11 

1.22 
1.10 
1.12 

1.14 
1.11 
1.11 
1. os 
1.13 
1.11 
1.11 
1.13 
1.11 
1.16 

..... 

.... 

__.. 

cal. 
1.26 

1.29 
1.25 
1.28 

.... 

Means _ _ _ _ _ _ _ _  1 .______I .84 I .95 11.07 11.22 /(1.38)/ 1.23 11.05 I .. .85 1 .. .76 I ____._ 
Departures .......... -.05 -.03 -.03 -.02 -.05 -.01 -.02 11 10 ...... 

Late Data-ALBUQUERQUE. N. MEX. 

2.87 
2.74 
3.00 
2.87 
2.62 
3. 15 
3.15 

2.87 
3.00 
2.87 
1.52 
1.32 
2. 08 
2.87 
2.38 

2.38 

Feb. 2 _ _ _ _ _ _ _ _  
Feb. 3 ........ 
Feb. 4 ........ 
Feb. 8 ........ 
Feb. 9 ........ 
Feb. 11 ....... 
Feb. 12 .______ 
Feb. 14 ....... 
Feb. 14 .______ 
Feb. 15 ....... 
Feb. 17 ....... 
Feb. 18 ______. 

................. 
1.23 1.14 1.04 

1.22 1.11 1.04 

1.24 1.13 1.03 

................. 

. - - - - - - - - - -. - - - - - 
1.12 1.25 
........... 

Means .............. 1.02 
Departures ...I ....... I ..... 

! I  

BLUE HILL. MASS. Feb. 19 ....... 
Feb. 21 ....... 
Feb. 23 ....... 
Feb. 26 ....... 

'Extrapolated. 

and diffuse) received on a horizontal surface 
- - 
State 
2ollege 

eal. 
- 

301 
168 
105 
169 
142 
163 
443 

213 

365 
348 
397 
254 
164 

a 2 1  
233 

326 

114 
212 
57 

193 
13 
2% 
102 

139 

359 
467 
145 
269 
22a 
530 
ml 
367 

561 
635 
58 

141 
458 m 
358 

344 - 

- - 
Chi- 
cago 

__ - 
New 
York 

tal. 
-- 

432 
376 
217 
192 
182 
73 

420 

270 

174 
140 
371 

173 

342 

271 

230 
324 
40 

238 
216 

56 
345 

39a 

aos 

mi 

483 
63( 
131 
38c 
261 
6 1C 
w 
408 

56€ 
46E 
2w 
157 
314 
70 

380 

319 

- - 
La 

Jolla 

tal. 
- 
____-.  

- - 
New 
irleans 

eal. 

__ 
86 

386 
467 

54 
180 
he.8 
118 

266 

92 
561 
256 
232 
584 
563 
349 

377 

243 
282 
300 
114 
300 
442 
624 

326 

454 
129 
131 
eo7 
596 
600 
334 

407 

- - - - - - .  
....... 

678 
614 
597 

636 

627 

eio 

- - 
liver- 
side 

eal. 
- 

248 
415 
503 
474 
410 
449 
188 

427 

470 
322 
521 
480 
484 
208 
313 

401 

288 
473 
131 
529 
537 
638 
€04 

430 

581 
574 
669 
648 
562 
401 
568 

543 

596 
594 
633 
500 
Ul 
552 
577 

565 

- - 
Blue 
Hill 

ral. 

.- 

348 
368 
155 
332 
328 
67 

323 

277 

295 
14 

408 
360 
80 

324 
488 

278 

122 
479 
50 

139 
375 
114 
288 

224 

327 
518 
356 
292 
350 
374 
443 

380 

293 
609 
479 
498 
127 
455 
332 

384 

- - 
'riday 
Iarboi 

- - 
New- 
port 

- - 
Lin- 
coln 

- 
Cam- 
ridge 

eal. 

- 
362 
370 
126 
303 
303 
96 
288 

264 

283 
33 

387 
364 
108 
347 
444 

281 

117 
474 
63 

127 
372 
68 

305 

218 

312 
516 
327 
344 
323 
364 
444 

376 

310 
447 
524 
498 
177 
407 
353 

988 

Nash- 
ville 

eal. 

-- 

131 
22J3 
404 
385 
35 

303 
274 

251 

197 
444 
256 
119 
398 
421 
88 

274 

421 
56 

183 
184 
309 
524 
440 

302 

455 
280 
298 
534 
525 
503 
454 

436 

80 
75 

E67 
648 
394 
333 
435 

347 

Twin 
Falls 

tal. 
- 

413 
282 
344 
437 
334 
462 
432 

386 

312 
381 
475 
412 
380 
371 
182 

359 

178 
244 

- - -. -. - - - - - - . 
187 
387 
420 

283 

463 
519 
519 
429 
393 
433 
413 

463 

563 
53s 
544 
650 
553 
442 
572 

638 

'=no Fair- 
banks 

Wash- 
ington 

eal. 
148 
136 
61 

127 
243 
206 
79 

143 

363 
235 
281 
66 

169 
310 
225 

233 

215 
148 
370 
127 
227 
333 
26a 

240 

270 
410 
2 3  
334 
289 
348 
347 

318 

454 
414 
115 
461 
370 
302 
516 

376 - 

tal. 
3 6  
190 
97 

138 
224 
49 

317 

174 

237 
23s 
359 
412 
193 
322 
276 

291 

64 
440 
I 
46 

135 
218 
BB 

151 

205 
493 
141 
240 
130 
250 
457 

274 

563 
523 
168 
190 
188 
78 

322 

290 
- 

eal. 
239 
423 
143 
23 1 
330 
80 
354 

278 

295 
61 

411 
403 
126 
219 
445 

279 

146 
479 
38 

108 
372 
118 
288 

2?2 

414 
524 

359 
340 
422 
424 

414 

299 
508 
463 
451 
171 
188 
368 

349 

____.. 

- 

Cd. 
105 
302 
270 
359 
127 
410 
173 

249 

233 
187 
140 
90 

393 
306 
107 

WB 

418 
188 
370 
43 

100 
338 

216 

461 
114 
272 
632 
608 
350 
305 

363 

24 
137 
180 
143 
317 
381 
490 

240 

78 

cal. 
324 
419 
296 
285 
434 
386 
289 

347 

410 
219 
332 

' 377 
390 
368 
432 

354 
64 
65 
12 
57 
23 

268 
463 

139 

206 
227 
518 
600 
468 
312 
96 

552 

189 
487 
235 
221 
236 
498 
626 

342 

cal. 
30 
88 
65 

161 
16 

322 
253 

129 
342 
217 
138 
48 

414 
392 
132 

240 

343 
165 
371 

64 
b9 
55 

166 

478 
314 
88 

636 

403 
322 

368 

50 
97 

a02 
160 
63 

115 
542 

175 

io8 

4313 

eal. 
271 
436 
433 
446 
309 
302 
443 

376 

374 
469 
470 
468 
423 
132 
420 

394 

469 
273 
112 
327 
495 
512 
460 

380 

616 
536 
M3 
539 
431 
4&a 
563 

514 

577 
W8 
570 
M2 
668 
451 
M5 

537 

l eal. 
390 
251 
321 
204 
117 
116 
450 

268 

211 
345 
454 
324 
275 
614 
363 

526 
420 
237 
251 
80 

237 
129 

269 

433 
340 
38 

387 
213 
540 
481 

348 

467 
494 
57 

167 
487 
486 
438 

371 

Feb. 26 .................. 
Feb. 27 .................. 
Feb. 28 .................. 
Mar. 1 .................. 

297 
508 
498 
464 
221 
462 

408 

299 
467 
131 
484 
626 

._-_-_ 
hiar. 16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
hIar. 17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mar. is _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

382 

528 
567 
567 
559 
493 
405 
500 

517 

572 
595 
505 
582 
494 
489 
225 

492 

Mean. _ _ _  _______.._.__ 

Mar. 19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
hiar. 20.. - - - - -. - - - - .- - -. 
Mar. 21 ................. 
Mar. 22 ................. 
hfar. 23 ................. 
Mar. 24 ................. 
Mar. 25 ................. 

Mean ................. 

Mar. 26 ................. 
Mar. 27 ................. 
..ar.... ............... 
Mar. 29- ................ 
Mar. 30 ................. 
Mar. 31 ................. 
Apr. 1 ................... 

Mean. _ _ _ _ _  ~ ___. _._ .-. 
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TABLE 2.-Daily total8 and weekly means of 8 0 h  radiation (direct and diffuse) received on a horizontal surface-Continued 

Feb. 2 ._____________.._______________ 
Feb. 12. _______________._____________ 
Feb. 13 .___._____________.....------- 
Feb. 17. ~ _ _  -. .-- _ _ _ _ _  ____..._. ~ _.____ 
Feb. 20. _ _ _ _  _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _. 

0.047 0.040 0.054 0.052 
.098 .044 .093 .070 
.044 .034 .010 .085 
.042 .017 . om . O B  
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POSITIONS, AREAS, A N D  COUNTS OF SUN SPOTS FOR 
MARCH 1942 

[Communicated by Capt. J. F. Hellweg, U. 9. Navy (Ret.), Superintendent, U. S. Naval 
Observatory.] AI1 mea: 'ementsand spot counts weremadeat theNaval Observatory 
from plates taken a t  thc bservatories indicated. Difference in longitude is measured 
from the central meridii positive toward the west. Latitude is positive toward the 
north. Areas are corre !d for foreshortening and expressed in mihonths of sun's 
hemisphere. For each I y, under longitude, latitude, area of spot or group, and spot 
count are included assu ed longitude of center of the disk, assumed latitude of center 
of the disk, total area of s ts and groups, and total spot count. 
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